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SECTION A 
ENERGETICS AND THERMAL BIOLOGY 2018 
Answer the following four (4) questions 
Marks are proportional to suggested times. 
Suggested Time 60 Minutes 


Question 1. (15 minutes) 
A fish from a temperate climate is transferred from a low to a high ambient temperature. 
How are its: 


a) behaviour, 
b) metabolic rate 
c) lipids and proteins affected by this change? 


Use diagrams to illustrate your brief descriptions. 


Question 2. (15 minutes) 


a) List the conditions that are required for reliable measurement of BMR and briefly 
describe why they have to be met. 

b) How are total BMR/SMR and mass-specific BMR/SMR affected by body mass in 
ectothermic and endothermic vertebrates? 

c) Why can oxygen consumption be used to reliably measure metabolic rate? 


Question 3. (15 minutes) 
Draw and briefly explain diagrams of (i) body temperature and (ii) metabolic rate as a 
function of ambient temperature during: 


a) hibernation 
b) daily torpor 
c) normothermia 
d) homeothermy 
e) ectothermy 


Question 4. (15 minutes) 
Draw and briefly explain diagrams of metabolic rate as a function of speed in 


a) Quadrupedal runners 
b) Bipedal runners 

c) Bipedal hoppers 

d) Fliers 


How is the minimum cost of transport affected by body mass in runners, fliers and 
swimmers? 
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SECTION B -- OSMOREGULATION 
Use a separate answer booklet for this section 
Answer the following TWO (2) questions 
Note there is internal choice within question SIX (6) 
Suggested time 60 minutes — 10 minutes per question 


Question 5. 
Answer all of the following questions (suggested time 30 min i.e. 10 min each) 


a) 


Transport of nutrients and waste across membranes and epithelia is a fundamental 
process in all animals. Describe the mechanisms of solute movement across 
epithelia, giving an example of each. Note also which processes would be affected 
by the chemical ouabain. 

Animals need to maintain both the volume and composition of their body fluids despite 
changes in their external environment. Describe how “conformers” and “regulators” 
achieve maintenance of their body fluids in relation to volume, osmolality and ionic 
composition. 

Nitrogenous waste is largely derived from the metabolism of protein. Different animal 
taxa have different mechanisms for excreting nitrogen. For the human, magpie and 
freshwater cray fish (yabby), draw a table listing: 


i) The excretory or osmoregulatory system employed, 

ii) the mechanism of urine formation, 

iii) the nitrogenous wastes produced and 

iv) the relationship of the excretory mechanisms to survival in their habitat 


Question 6. 
Answer any THREE (3) of the following SIX (6) questions (Suggested time 30 min i.e. 
10 min each) 


Describe the mechanisms that are used by animals to maintain osmoregulation in THREE 
of the following environments. 


B2Aa2LI5H 


— 
— 


Fresh water 

Sea water 

Hot deserts 

Intertidal zone 

Fresh water pond that regularly dries out 
Polar under-ice region 
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